Deletion of Alox5 gene decreases osteogenic differentiation but increases adipogenic differentiation of mouse induced pluripotent stem cells.
Induced pluripotent stem cells (iPSCs) have great potential in bone tissue engineering to repair large bone defects. Before their clinical application, investigations are needed to discover the genes and osteoconductive scaffolds that influence their differentiation toward an osteogenic lineage. Alox5 plays controversial and complex roles in the regulation of bone and fat metabolism. To detect the effect of Alox5 on osteogenic and adipogenic differentiation of iPSCs, both Alox5 knockout mouse iPSCs (Alox5-KO-iPSCs) and wild-type mouse iPSCs (Wild-iPSCs) were developed. The mRNA levels of many osteogenic markers in Alox5-KO-iPSCs were significantly reduced, while many adipogenic markers were enhanced. Furthermore, when implanted in rat cranial critical-sized defects with collagen/chitosan/hydroxyapatite scaffolds (CCHS), Alox5-KO-iPSCs produced significantly less new bone than Wild-iPSCs and both cell-scaffold groups had no tumor formation. There was a significant difference in the expression of Cox2 during the osteogenic and adipogenic differentiation between the two kinds of iPSCs in vitro. In conclusion, firstly, Alox5 knockout reduced the osteogenic but increased the adipogenic differentiation potential of mouse iPSCs. These disorders might be related to the change of Cox2 expression. Secondly, combined with iPSCs, CCHS can serve as a potential substrate to repair critical-sized bony defects. However, more studies are required to confirm the mechanisms through which Alox5 affects the osteogenic and adipogenic abilities of iPSCs in vivo and the effect of Cox2 inhibition in this system.